Introduction
Electroencephalography (EEG) is a standard measurement application for brain activity measurement. Through an EEG measurement system a BCI can be realised, which interprets the measured brain signals and converts them into control commands [1] . Instead of resistive electrodes the capacitive electroencephalography (cEEG) uses capacitive electrodes and allows to record brain signals with very short preparation time. We developed novel helmet systems for BCI with capacitive electrodes for steering a remote controlled car [2] . Motion artefacts are the most significant contribution to be corrected measuring biosignals and BCI applications.
Methods
For measuring the EEG biosignals we use capacitive electrodes, which can be used also for capacitive electrocardiography (ECG) [3] [4] . We built a helmet system with wireless connection to be able to move during EEG recording and to enable long recording sessions with maximum proband comfort. Our capacitive electrodes are integrated in an 8 channel cEEG helmet as depicted in Fig. 1 . In this configuration, we measure 7 signal electrodes against one capacitive reference electrode at the forehead [5] . The sampling rate equates 500 samples per second. When measuring cEEG for BCI applications we often experience low signal quality due to motion artefacts. To characterize these interfering signals we integrated a triaxial-acceleration sensor and a triaxial-gyroscope in the top of the helmet. 
Simultaneously to recording the cEEG we measured the signals of the triaxial-accelerometer and triaxialgyroscope to analyze the sources of motion artefacts in cEEG. In Fig. 3(a) we show the x-and z-axes of the gyroscope and in Fig. 3b the x-and y-axes of acceleration sensor, during nodding and shaking the head. The signals from Fig. 2(b) , 2(c) and Fig. 3 were recorded in same measurement and can be considered in direct comparison. The signals from the additional motion sensors can be used to detect motion artefacts. The simplest reaction on detecting motion would be to warn the user. But a cancellation of the disturbing signals from the cEEG signals would be more desirable.
Regardless, by using a digital bandpass filter we can measure an alpha wave signal, which is generated by closing the eyes. In Fig. 4 the signal of the O1 electrode are bandpass filtered from 9 -10,5 Hz. During 40 s -60 s and 82 -102 s the eyes there closed. In this time span higher signal amplitudes can be detected. 
Results
The disturbing signals in the EEG signal are directly correlated to the motion artefacts recorded by the motion sensors. As we have shown in Fig. 2 a direct By transfer from time domain to frequency domain by Fourier transformation, we can see that a lot of low frequency contributions are registered. Unfortunately these distortions are in the same frequency band, as the used frequencies for BCI. Therefore the appropriable compensation is required and will further improve the BCI analysis during movement. Nevertheless, as shown in Fig. 4 , an alpha wave can be measured in this setup with a bandpass filter. Due to the different information given by accelerometer and gyroscope, both sensors are required to improve the signal.
Discussion
Since we measure in a bipolar configuration, a correlated movement of the measuring electrode and the reference electrode would result in compensation. The movement of the electrodes in the helmet configure are not the same, but rather different. A simple subtraction of the motion signals is not sufficient for the task to reduce the motion artefacts in EEG signal. The source of the electrically disturbing signal presumably is a variation in capacitance due to the motion of the head.
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